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Assistant Commissioner for Patents 
Washington, D.C. 20231 


College, San Diego, California in 1974 and a Ph.D. in Microbiology from the University of 
California, Los Angeles, California, in 1979. From 1980 to 1981 1 was a post-doctoral fellow 
and from 1982 to 1984 1 was an Assistant Research Microbiologist n and m in the Department 
of Microbiology at the University of California, Los Angeles. From 1984 to 1987, 1 was an 
Assistant Professor in the Department of Microbiology and Molecular Genetics at Harvard 
Medical School, Boston, Massachusetts. In 1987, I joined XOMA Corporation, Berkeley, 
California as a Director of Protein Chemistry in the Preclinical Science department. I became 
Director of Biological Chemistry in 1991, and Director of Preclinical Science in 1995. Since 
1996, 1 have been the Vice President of Preclinical Research at XOMA Corporation. I am the 
author or co-author of more than 50 scientific publications and presentations, and the inventor 
or co-inventor on numerous U.S. and foreign issued patents, patent publications and applications. 


Sir. 


I, Stephen F. Carroll, Ph.D., hereby declare as follows that: 



2. I am a named co-inventor on the above-identified patent application. I have 
reviewed the ait cited by the Examiner, namely, Ulevitch et al., U.S. Patent Nos. 5,245,013 
(hereafter "the '013 patent") and 5,310,879 (hereafter "the '879 patent"), Schumann et al., 
Science, 249:1429-1431 (1990) (hereafter "Schumann"), Tobias et al., J. Biol Chem., 
263:13479-13481 (1988) (hereafter "Tobias") and Geller et al., Arch. Surg., 128:22-28 (1993) 
(hereafter "Geller"). I believe that I am qualified to discuss what those skilled in the an at the 
time the application was originally filed would understand from the disclosure of the above- 
identified application and from the art regarding lipqpolysaccbaride binding protein (LBP). 

3. I make the following statements in paragraphs 4-5 to show that the LBP response 
in humans is specific to endotoxin exposure. I make the statements in paragraph 6 to further 
support the prognostic value of the LBP assay described in the application. I also make the 
statements in paragraph 7 to address the Examiner's stated concerns regarding assay of body 
fluids other than plasma or serum. 

4. The data in the specification demonstrate that the LBP response in humans (i.e. , 
an elevation in LBP levels) is specifically triggered by exposure to endotoxin. When healthy 
adults were specifically challenged with 4 ng/kg of reference endotoxin, their plasma LBP levels 
began to rise about 6 hours after endotoxin (LPS) administration, peaked at about 10-12 hours, 
and returned to normal by one week post-LPS administration. See Example 8 and Figure 3. 
This was the first demonstration of an endotoxin-specific increase in LBP levels in humans. 


5. The data in the specification further demonstrate that LBP levels directly correlate 
with exposure to biologically active endotoxin and that LBP elevation is a specific marker for 
endotoxin-associated conditions in humans. In contrast to acute phase proteins such as C- 
reactive protein and fibrinogen which are generally elevated in acute phase conditions, LBP 
levels are not generally elevated in acute phase conditions. Instead, LBP levels in humans are 
substantially elevated only in conditions associated with endotoxin exposure. Example 10 and 
Figures 5A-5C show that true acute phase proteins such as C-reactive protein and fibrinogen 
were elevated in both sepsis and rheumatoid arthritis, while LBP levels were significantly 
elevated only in subjects suffering from sepsis. 

6. The value of the LBP assay as a prognostic indicator of outcome in conditions 

characterized by exposure to endotoxin, such as sepsis, is demonstrated by data in the 

specification. For example, Example 9 and Figure 4 of the specification show that among 

humans suffering from sepsis, patients with lower LBP levels (e.g. , lower than 46 f*g/mL) had 

a significantly greater survival rate (p =0.004) than patients with higher LBP levels (e.g. , higher 

than 46 /tg/mL). This has been confirmed by the report of Schumann et al., 36th Int'l Conf. 

on Antimicrobial Agents and Chemotherapy, New Orleans, LA, September 15-18, 1996 

(hereafter "Schumann et al.°), Exhibit 1 hereto, which states that: 

. . . sustained high or increasing plasma LBP levels were 
significantly correlated with a fatal oputcome [sic] (Kendall's t:p 
<0.05). The data strongly support the view of LBP being an 
acute phase reactant that additionally may be a valuable parameter 
in monitoring course and severity of sepsis. [Emphasis added.] 


Preliminary data on the LBP levels of 17 patients in ongoing clinical trials of the use of 
bactericidal/permeability*incieastng protein (BPI) for treatment of severe meningococcemia in 
pediatric patients is consistent with the conclusion of Schumann et al. 

7. The specification demonstrates LBP assays on diverse biological fluid samples, 
including human plasma, serum and synovial fluid samples. Additional experiments performed 
at XOMA Corporation confirmed that the immunoassay described in the specification could be 
used to measure LBP in other types of human body fluids, including urine, cerebrospinal fluid 
(CSF) and bronchoalvcolar lavage (BAL) fluid samples. These experiments showed that the 
presence of added IBP is detectable in urine, CSF and BAL samples. In addition, endogenous 
LBP was measured in a CSF patient sample at 0.4 pg/mL and in one of three BAL patient 
samples at 0.016 Mg/mL. 

8. I declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief axe believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the above-identified 
application or any patent issuing thereon. 
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Ftt$e-»witwr Gcn-Probe Oireci M. tober*uh$h Ajn^filfratMm Testl 'm 
Patients with Pulmonary M. tsm*$5 Infection 

I H- JORCtNSEN/ R. PAXSON r I. E. PAn«R$ON, and T. f . PATTERSON 
Univ. of Tons Health Sd. Ctr. and Univ. Mo»p. r 5m Antonio 
The Gen-Probe lttnscripnOT-medi«fed uitpJiTiCMtOr) (of tMTD) has recently been 
approved <6r we in the U.S. for the rapid diagnosis of pulmonary tuberculosis in 
ptfents with JOoVast srneai^poi^trvt sputum. Three HIV-infected OKiems sttn in 
our institution with abnormal chesi radtoerxphs and fl u Oi uc hiome staifhposiuve 
spurum we*t evaluated for tuberculosH. includirtf pef<ormanct of the MTD rest on 
expectorated sputum samplej. Two of three patients' sputa wens hj$My smear-positive 
(i.e.. > 100 bacirii/high power field), white the third pstitnt's sputum contained 6- 
10 bacilli/hpf. MTD resvlts on the initial specimens from these patients ranged 
(rom 43,498 to 193.658RIU. Cen-Probe defines vdues > 3Oj0MftLUuin«cativt 
o/ a positive test, i.e.. the pretence of m tuberculcnif RNA. All three patients' 
sputum Cultures yielded growth of M. kansasii within $-12 days. One pauenr/s 
culture also contained M. avium, but none of the initial or fotlow-up cultures from 
the patients revedted M. tuberculosis. However, subsequent cultures from alt three 
patients again revealed M. kamtsii. Other sputum specimens from two of the 
patients that had only l * w2+ smear positiviry were MTT>negaiive in 2/3 instances. 
A fourth patient wirh 1 ♦ smear positive sputum due to M. kansasu yielded a negative 
MTD test. Five cultures of M. kamtsii (including these 4 patients' isolates and 
AfCC 12476), »rtd cultures of several other species wen? examined 31 densities of 
1 0M 07 viable CFU/ml utirtg rhe MTrj test. All Hve isolates of M, kansasii and 3/J 
isolates of M. simiae yicWid faJse-posffive tests with RLU values of 75,191 to 
3)3,59 1 These rcswlis indicate that low4e»rl false-positive MTO rewKJ CV* occur 
due to M. kansasii and possibly other Mycobacterium species in sputum. MTD 
RlU values of JaCMMOO, 000 sWd be •nterpreted with caution. 
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EXHIBIT 1 


Significantly Elevated Levels of Lipopolysaccharide Binding Protein (LBP) in Patients 
with Severe Sepsis: A Prospective Cohort Study with 109 surgical ICU Patients 

R.R. SCHUMANN* 1 . J. ZWEIGNER IJ , N. LAMPING 1 . H.-J. GRAMM 1 

'Max-Delbruck-Ccntrum for Molecular Medicine (MDQ and Institue for Microbiology 
and Hygiene. University Hospital Charitl, Humboldt-University. Berlin, and *Univer- 
sity Hospital Benjamin Franklin. Free University of Berlin, Berlin. Germany 

Host recognition of bacterial toxins and initiation of defense cascades have been shown 
to be crucial for pathogenesis of sepsis. LBP. a serum plasma protein recently identi- 
fied (Schumann et al.. Science 249, 1429) specifically binds bacterial LPS, transports 
it to the cellular CD 14 receptor and thus enhances LPS- induced cellular effects, as the 
synthesis of pro- inflammatory cytokines. 63 patients with severe sepsis (classified by 
means of the APACHE m™ classification system) and 46 surgical ICU control pa- 
tients were monitored daily for LBP levels, as well as for CRP, IL-6 and other parame- 
ters. LBP was determined by an enzyme-linked immunosorbent assay. Peak plasma 
levels of LBP in patients with a surgical trauma-induced inflammatory response were 
significantly elevated as compared to preoperative baseline controls (29.3 [3.43-58.6] 
mg/1 vs. 7.81 [2.91-15.8] mg/1; student's t test p <0.001) but war significantly 
lower than LBP levels in patients with a septic inflammatory host response (83.0 
[1 1.8-275] mg/1 Mann- Whitney test: p <0.01). Severity of infection also significantly 
correlated to LBP-levels (p <0.005). No differences in peak plasma LBP concentrations 
were observed in patients with either gram-negative (n=6) or gram-positive blood 
cultures (n=7). Although there was no difference in peak LBP levels between survivors 
and non-survivors, sustained high or increasing plasma LBP levels were significantly 
correlated with a fatal oputcome (Kendall's i: p <0.05). The data strongly support the 
view of LBP being an acute phase reactant that additionally may be a valuable parame- 
ter in monitoring course and severity of sepsis. 
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